Two studies investigated the overpowering hypothesis as a possible explanation for the currently inconclusive empirical picture on age differences in affective responding to unpleasant events. The overpowering hypothesis predicts that age differences in affective responding are particularly evident in highly resource-demanding situations that overtax older adults' capacities. In Study 1, we used a mobile phone-based experience-sampling technology in 378 participants 14 -86 years of age. Participants reported their momentary negative affect and occurrences of unpleasant events on average 54 times over 3 weeks. In Study 2, a subsample of 92 participants wore an ambulatory psycho-physiological monitoring system for 24 hr while pursuing their daily routines and additionally completed an average of 7 mobile phone-based experience-sampling reports. Affective responding was analyzed by comparing, within persons, affective states in situations without and with preceding unpleasant events. Results support the overpowering hypothesis: When dealing with complex unpleasant events that affected multiple life domains, both psychological (Study 1) and cardiovascular (Study 2) responding to unpleasant events were more pronounced the older the participants were. When dealing with circumscribed unpleasant events, however, no age differences in psychological responding were observed (Study 1), and cardiovascular responding was even less pronounced the older the participants were (Study 2). These findings are consistent with the notion of preserved affect regulation throughout adulthood, as long as the resource demands exerted by an event do not overtax the individual's capacities. We conclude that the overpowering hypothesis can bridge previously opposing positions regarding age differences in affective responding.
Every once in a while, we encounter unpleasant events in our life: We run late because our car breaks down, we are disappointed by someone who has not kept their word, or we fail to meet a goal that we consider as important for our future. Such unpleasant events do not leave us unaffected. They may elicit changes in our feelings, behaviors, or even physiological states. Yet, people vary in the extent of their affective responding to unpleasant events. Whereas a given event may elicit slight annoyance in one person, it may lead to seething rage in another.
Several researchers have argued that people's age may be among the factors that are related to individual differences in affective responding (Birditt, Fingerman, & Almeida, 2005; Mroczek & Almeida, 2004; Neupert, Almeida, & Charles, 2007; Sliwinski, Almeida, Smyth, & Stawski, 2009 ). To date, however, both theory and empirical evidence regarding this idea have been controversial. Here, we propose and test the overpowering hypothesis as a possible explanation for the dissensus. Thus, we might help to clarify the picture of age-related differences in people's responding to emotional events, focusing on the age range from adolescence to old age. As elaborated in more detail below, the overpowering hypothesis maintains that age differences in affective responding depend on the demand characteristics of the unpleasant event. We predict stronger affective responses among older adults compared to younger individuals when encountering complex events, that is, events with implications for multiple life domains. In contrast, we predict no age differences or even less affective responding among older adults to circumscribed events that affect single life domains only.
In this article, we report two studies that investigated the overpowering hypothesis in terms of both psychological and physiological responding to unpleasant events. To assess these facets of affective responses as they naturally occur in people's daily lives, we combined mobile phone-based experiencesampling and ambulatory psycho-physiological monitoring. Unlike previous studies that often relied on end-of-day reports (e.g., Mroczek & Almeida, 2004; Sliwinski et al., 2009) , we repeatedly assessed affective processes at the moment of their occurrence in the participants' natural life contexts. This approach allows the assessment of affective responding in close temporal proximity to an unpleasant event and, thus, minimizes possible effects of age-related differences in remembering or reporting events and experiences (Craik, 1999) , or in recovering from events due to regulatory processes, such as reappraisal of the event or of one's affective experiences (Levine & Bluck, 1997) .
Theoretical Perspectives on Adult Age Differences in Affective Responding
Reactions to emotional events occur on multiple levels: They can be reflected in changes in people's emotional states (e.g., from feeling relaxed to feeling angry), changes in their outward behaviors (e.g., from smiling to frowning), as well as in changes in their autonomic activation (e.g., from lower to higher heart rate). We refer to these changes as affective responding to delineate them from the typically more narrowly defined phenomena of stress reaction and coping (Gross & Thompson, 2007; Lazarus, 1999) , which have mainly been studied in relation to critical life events and longer-term adjustment (Holmes & Rahe, 1967; Lazarus, 1999 Lazarus, , 2000 . In this article, we are interested in people's reactions to the unpleasant events they encounter in their daily lives, which typically have more short-term effects on affective functioning. We suppose that basic assumptions of prominent stress theories also apply to such minor events and that combining the perspectives from stress research and from developmental investigations additionally enhances the understanding of individual differences in affective responding. That is, we proceed from the idea akin to the proposition in Lazarus and Folkman's (1984) stress model that person and situation characteristics may influence responses to unpleasant or stressful events. Extending this idea, we further propose that a person's age is an important person characteristic that moderates specific situational effects.
Contemporary theoretical positions on adult changes in the ability to regulate emotional states give rise to seemingly opposing expectations regarding adult age differences in affective responding. One position, maintained by dynamic integration theory (Labouvie-Vief, 2003 , 2008 Labouvie-Vief, Jain, Diehl, & Fang, 2007) , suggests that older adults are less effective than younger individuals in regulating affective experiences because situational demands exceed their available cognitive capacities. This position relates to the idea that regulating affective responses is largely cognitively controlled and therefore consumes cognitive capacity (Ochsner & Gross, 2004; Richards & Gross, 1999) . As cognitive resources, and among them executive control abilities, decline with age (Ferrer-Caja, Crawford, & Bryan, 2002; Verhaeghen & Salthouse, 1997) , the capacity to regulate emotions effectively in the face of adversity should be reduced. This should result in more pronounced responding to unpleasant events.
A different position derives from socioemotional selectivity theory (Carstensen, 1992; Carstensen, Pasupathi, Mayr, & Nesselroade, 2000) , which postulates that shrinking horizons of time to live increase older adults' motivation to maximize their emotional well-being in the here and now. Older adults are thus expected to be increasingly motivated to influence their affective states toward experiencing less negative and more positive emotionality; and as a result of life experience, they are expected to be increasingly proficient at doing so (e.g., Charles & Carstensen, 2010) . Better emotional well-being of older adults compared to younger individuals is seen as resulting both from volitional (Fitzsimons & Bargh, 2004; Gross & Thompson, 2007) and automatic (Williams, Bargh, Nocera, & Gray, 2009 ) regulatory efforts. Although behavioral evidence supporting this claim is still scarce (Isaacowitz & Blanchard-Fields, 2012; Larcom & Isaacowitz, 2009) , self-report studies show that older adults indeed view themselves as more in control of their affective experiences than younger adults (Carstensen & Charles, 1998; Gross et al., 1997; Lawton, 2001; Lawton, Kleban, Rajagopal, & Dean, 1992) . This idea of enhanced emotion-regulation effectiveness throughout adulthood suggests that older adults, compared to younger adults, should be more in control of their responses and, hence, less responsive when confronted with unpleasant events.
In short, contemporary lifespan theories on affective functioning suggest opposing predictions regarding age-related differences in people's responding to unpleasant events. Interestingly, empirical evidence regarding adult age differences in both psychological and cardiovascular responding to emotion-eliciting events is similarly inconclusive, as summarized next.
Mixed Evidence Regarding Age Differences in Psychological and Cardiovascular Responding to Unpleasant Events
Relevant empirical investigations have mostly focused on age-related differences in either psychological or physiological responding to unpleasant experiences. Psychological responding is typically operationalized as changes in people's daily affective experiences, often as increased negative affect on days with unpleasant experiences relative to other days without occurrences of unpleasant events. Findings from these studies range from age-related decreases (e.g., Brose, Schmiedek, Lövden, & Lindenberger, 2011; Charles & Carstensen, 2008) , to no age-related differences (Bäckman & Molander, 1986; Stawski, Almeida, Sliwinski, & Smyth, 2008) , and age-related increases in affective responding to unpleasant events (Mroczek & Almeida, 2004; Sliwinski et al., 2009) . We propose that this divergence in findings might be associated with differences in the emotional events that the various studies investigated. Even analyses of the same data set, the National Study of Daily Experiences (NSDE; Mroczek & Almeida, 2004) , yielded different results depending on how unpleasant events were opera-tionalized: When responding to circumscribed unpleasant events (e.g., minor argument with spouse) or to whether or not an unpleasant event had occurred that day, an age-related decrease (Birditt et al., 2005) or no age differences (Neupert et al., 2007) in affective responding were found. However, when daily affective responding was predicted from the severity of the unpleasant event, studies reported age-related increases in responding (Mroczek & Almeida, 2004; Sliwinski et al., 2009) . In these studies, more severe unpleasant events often dealt with complex problems or situations.
Investigations of age differences in physiological responding to unpleasant events have mostly focused on changes in cardiovascular functioning, most typically in heart rate or systolic blood pressure in the laboratory. A recent meta-analysis of 31 experimental studies showed that heart rate increases less strongly and that systolic blood pressure increases more strongly with age in reaction to emotionally evocative tasks (Uchino, Birmingham, & Berg, 2010) . This divergence of findings is likely due to the different regulatory pathways involved. Heart rate is regulated by influences from both the sympathetic and the parasympathetic nervous system, whereas systolic blood pressure is mainly regulated by the sympathetic system and baroreceptors of the blood vessels (Burg & Pickering, 2011) . The sympathetic system increases energy supply, whereas the parasympathetic system exerts antagonistic effects by calming the organism and restoring homeostasis. Both heart rate and systolic blood pressure are measures not well suited for testing the conceptual considerations described above-that is, assumptions regarding people's regulatory efforts to remain in, or come back to, homeostasis or well-being. On a physiological level, such regulatory processes are best reflected in changes of parasympathetic activity, supplying inhibitory control on the heart (Berntson et al., 1997; Porges, Doussard-Roosevelt, & Maiti, 1994) .
In terms of cardiovascular functioning, parasympathetic influences are reflected, for example, in measures of heart rate variability (cf. Diamond & Otter-Henderson, 2007; Malik et al., 1996) . Heart rate variability results from an interaction between the cardiac and respiratory systems under parasympathetic control. During inhalation, parasympathetic control decreases somewhat, which leads to a slight increase in heart rate, while during exhalation, the pattern is reversed. The physiological function of heart rate variability is to maximize the efficiency of pulmonary gas exchange. Thus, in general, a certain level of variability in heart rate is characteristic of normal functioning. In stressful situations, heart rate variability decreases due to withdrawal of parasympathetic, and increase in sympathetic, influences, which result in more frequent, more regular, and less variable heart beats (Appelhans & Luecken, 2006; Malik et al., 1996) . This decline in heart rate variability serves the sympathetically mediated increase in energy supply that is necessary for responding to challenging events. Similar to the diverse pattern of findings regarding psychological responding, evidence regarding age differences in changes in heart rate variability in response to unpleasant events is also mixed and appears to vary depending on the complexity of the event: No age-related differences in change of heart rate variability were observed in response to a relatively circumscribed unpleasant situation of a reaction time task (Wood, Maraj, Lee, & Reyes, 2002) . In contrast, changes of heart rate variability were more pronounced with higher age in response to a complex unpleasant situation of preparing a speech to excuse a hypothetical shoplifting (Uchino, Holt-Lunstad, Bloor, & Campo, 2005; Uchino, Uno, Holt-Lunstad, & Flinders, 1999) .
Testing the Overpowering Hypothesis in the Present Research
Proceeding from the observation that differences in findings from previous empirical studies might be associated with differences in the nature of the affect-eliciting event under investigation, we derived the overpowering hypothesis. The overpowering hypothesis offers a possible explanation for the inconclusive empirical picture and might bridge the apparently opposing conceptual stances as well. It proposes that age differences in affective responding are particularly evident in highly resource-demanding situations that overtax older adults' capacities. In such situations, we expected older adults to respond more strongly to unpleasant events than younger individuals because situational demands would exceed their available resources to successfully control affective responses. This hypothesis is informed by the proposition that age differences in cognitive performance are magnified when individuals approach their upper limits of performance (Baltes, 1987; Kliegl, Smith, & Baltes, 1989; Lindenberger & Baltes, 1995;  for empirical evidence supporting this proposition, see, e.g., Baltes & Kliegl, 1992; Brehmer, Li, Mü ller, von Oertzen, & Lindenberger, 2007) . When resource demands are low, however, we predicted no age differences or even an age-related decrease in affective responding to negative experiences, due to, for example, age-related increases in the motivation to experience pleasant affective states (Riediger, Schmiedek, Wagner, & Lindenberger, 2009 ). Unpleasant events that affect multiple life domains are more complex to deal with than events with more circumscribed effects. In our research, we therefore used the number of life domains affected by a negative event as a proxy for the complexity of resource requirements imposed by the experience.
To account for the multi-dimensionality of affective responses, we conducted two studies that investigated the overpowering hypothesis in terms of both psychological and physiological responding to unpleasant events. In terms of psychological responding, we focus on changes in negative affect because negative affect has reliably been shown to increase in unpleasant situations (Mroczek & Almeida, 2004; Steptoe, Moses, & Edwards, 1990) . In line with circumplex models of emotional experience (Russell, 1980; Watson & Tellegen, 1985) , we distinguish high-arousing negative affect (e.g., angry) from low-arousing negative affect (e.g., disappointed). We expect that the age-related increase in affective responding to complex unpleasant events predicted by the overpowering hypothesis should be most evident for high-arousing (as opposed to low-arousing) negative affect because older adults have been proposed to have increasing difficulties in dealing with emotional arousal (Charles, 2010) and to find arousing stimuli increasingly aversive (Keil & Freund, 2009) . With respect to physiological responding, we focus on heart rate variability as an indicator of the withdrawal of parasym-pathetic (calming) influences on the cardiovascular system in the face of adversity (Appelhans & Luecken, 2006; Berntson et al., 1997; Malik et al., 1996) .
Methodologically, we aimed at recruiting participants who are heterogeneous with respect to age, education, and gender to maximize the generalizability of our findings. Furthermore, to maximize the ecological validity of our assessments, we sought to measure psychological and physiological reactions to unpleasant events as they naturally occur in people's daily lives. We employed ecological momentary assessment technologies in two studies of individuals ranging in age from adolescence to old age to realize these aims. In Study 1, we used a mobile phone-based experience-sampling technology to obtain an average of 54 reports of momentary negative affect and occurrences of unpleasant events over the course of 3 weeks. Six assessments per day were scheduled throughout several days within a period of at least 3 weeks (see Method section for details) to achieve a balance between measuring densely per day and yet covering a larger, and thus more representative, time span. In Study 2, we combined experience sampling with 24-hr ambulatory assessment of cardiac and physical activity in daily life.
Study 1-Age Differences in Psychological Responding to Unpleasant Events in Daily Life
The aim of Study 1 was to investigate the overpowering hypothesis with respect to age differences in psychological responding to unpleasant events in everyday life. We predicted that everyday unpleasant events would be accompanied by relatively more intense high-and low-arousing negative affect compared to situations without unpleasant events. We expected these increases in negative affect to be more pronounced for complex unpleasant events that affected multiple life domains than for circumscribed events whose effects are restricted to one life domain. We further predicted that people's responding to complex, but not to circumscribed, negative events would be more pronounced with higher age, especially with respect to high-arousing negative affect.
Method
Participants. The fieldwork agency TNS Infratest Sozialforschung recruited 378 participants in three urban areas of Germany (Munich, Berlin, Duesseldorf). Participants ranged in age from 14.0 to 86.5 years (M ϭ 42.5 years, SD ϭ 19.0), and 24.1% held a college or university degree. They were approximately stratified by gender (50.3% men) and age (17% were 14 -18 years of age, 15% were 19 -29 years of age, 14% were 30 -39 years of age, 16% were 40 -49 years of age, 15% were 50 -59 years of age, 16% were 60 -70 years of age, and 7% were 70 -90 years of age).
Procedure. The study began with an individual instruction and training session typically conducted in the participants' homes. Participants received mobile phones (Nokia E50) with Java software that controlled the participants' assessment schedule, presented items and tasks, and uploaded responses to a central server. Participants navigated and responded to the instrument using the mobile phone's joystick and keypad. During this first session, participants received extensive instructions and completed a sample trial of the questionnaire.
Following the instruction session, participants carried the phone with them at all times during three experience-sampling periods, each lasting 3 consecutive days. The experiencesampling periods covered a total of at least 6 weekdays (Monday through Friday) and 3 weekend days (Saturday and Sunday) and were separated by intervals of 6 days. On each experiencesampling day, six assessments were distributed over a 12-hr window, the start of which was chosen by the participants according to their personal waking habits. During each of the six 2-hr time periods within the participant's personal time window, one signal was scheduled randomly, with the provision that two adjacent measurement occasions were at least 15 min apart. If participants did not respond, they were reminded twice by auditory signals, occurring after 5 and after 10 min. If there was still no response, the instrument closed after 15 min, thus reducing participants' degree of freedom in determining when to answer the questions. On average, participants completed at least five of the six daily assessments on 90.7% of their assessment days (SD ϭ 0.13). To obtain a sufficient number of assessments, experience-sampling periods were extended for a day if participants completed fewer than five assessments on a given day. Overall, M ϭ 1.21 (SD ϭ 1.71) of these extension days were scheduled per participant. Participants thus completed an average of 54.9 assessments (SD ϭ 4.1). They were reimbursed with 100 € (approximately $150). The ethics committee of the Max Planck Institute for Human Development approved the study.
Experience-sampling measures. At each of the experiencesampling assessments six times per day, participants answered a brief questionnaire containing, among other things, the following items.
Affective experience. Participants reported how angry, anxious, disappointed, and downcast they currently felt on a scale ranging from 0 (not at all) to 6 (very much). A multilevel confirmatory factor analysis conducted in Mplus (Muthén & Muthén, 2008) attested good fit to a two-factor model in which angry and anxious loaded on one factor, and disappointed and downcast loaded on the other (comparative fit index [CFI] ϭ .987, rootmean-square error of approximation [RMSEA] ϭ .039), 2 ϭ 32.56, p Ͻ .001. Ratings of angry and anxious were therefore averaged to yield an indicator of momentary high-arousing negative affect (multilevel reliability estimate ϭ .95), and ratings of disappointed and downcast were averaged to yield an indicator of momentary low-arousing negative affect (multilevel reliability estimate ϭ .96).
Unpleasant events. Participants indicated at each measurement occasion, whether they had experienced an unpleasant event since the last measurement (yes/no). If they indicated that something unpleasant had occurred, they were asked to indicate the life domain(s) this event affected (interpersonal, work, health, financial, future plans, daily hassles, or other; Almeida, Wethington, & Kessler, 2002) . Two dummy-coded variables were derived from these answers: "Circumscribed unpleasant event" indicated that participants reported an event that only affected one life domain (1 ϭ had occurred, 0 ϭ had not occurred), and "complex unpleasant event" indicated that participants reported an event that was related to more than one life domain (1 ϭ had occurred, 0 ϭ had not occurred).
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Current activity and persons present as control variables. At each measurement occasion, participants also reported their current activity by choosing the appropriate response option(s) among work/school/study, chores/errands, leisure activity, doing nothing/ sleeping/watching TV, doctor visit/office run, conversation/visit, and other. They also indicated whether other persons were momentarily present by checking the appropriate response(s) among nobody, partner, family, friends, colleagues/fellow students, strangers, and other.
Analytic approach. As measurement occasions (Level 1) were nested within days (Level 2), which were nested within persons (Level 3), we specified three-level random coefficient models in hierarchical linear modeling (HLM; cf. Raudenbush, Bryk, & Congdon, 2004) , using full information maximum likelihood and robust standard error estimation. More specifically, highor low-arousing negative affect at a certain measurement occasion was predicted using the following equations:
Occasion level (Level 1)
Day level (Level 2)
Person level (Level 3)
On the level of measurement occasions (Level 1), circumscribed and complex unpleasant events were entered as two dummy-coded predictors, with situations without previous unpleasant events serving as reference category. Respective parameter estimates thus reflect average within-person differences between the level of negative affect reported in situations without prior occurrences of negative events (baseline) and the level of negative affect reported in situations with preceding circumscribed or complex events, respectively, assuming all other predictor variables to be zero. The age of participants was entered grand-mean centered on Level 3. The coefficient ␥ 000 reflects average negative affect of participants with average sample age at a measurement occasion when no unpleasant event had occurred previously, and ␥ 001 indicates the respective differential in "baseline negative affect" (i.e., in situations without an unpleasant event) for a 1-year increase in participants' age. ␥ 100 and ␥ 200 denote the average responding to circumscribed and complex unpleasant events (relative to situations without unpleasant events), respectively, for a person of average sample age. They can thus be interpreted as average unstandardized change scores. ␥ 101 and ␥ 201 reflect age differences in these "responding effects" (i.e., the respective differential for a 1-year increase in age). Model-estimated unstandardized change scores were standardized with age-specific standard deviations of the outcome to approximate standardized effect sizes (Hoffman & Stawski, 2009; Wrzus, Denissen, & Lüdtke, 2012) . Random variance at each level is indicated by the coefficients e, r, and u. Present persons, current activity, and cumulative number of unpleasant events reported on the current day (i.e., how many unpleasant events had already been reported on that day up to the current situation) were entered as control variables at the occasion level (Level 1). The cumulative number of unpleasant events on the current day controlled for effects of increasing responding due to multiple unpleasant situations on a given day and was included as a control variable to account for differences in the daily prevalence of unpleasant events. In short, we compared within-person differences in negative affect after circumscribed or complex unpleasant events to a baseline when no unpleasant events occurred. This baseline seemed most suitable since it was controlled for contextual effects and thus reflected the average, that is, "normal" state of negative affect. Also, the unequal spacing of measurement occasions (with intervals ranging from few hours to several days) made other baseline operationalizations, such as comparisons to the previous measurement point, unfeasible. The unequal spacing of measurement occasions resulted from optimizing the study design to cover multiple assessments per day and to span several weeks. Second, at 22% of occasions with unpleasant events, another unpleasant event was reported at the previous measurement occasion. This further demonstrates the advantages of situations without previous unpleasant events compared to T Ϫ 1 measurement occasions as baseline measurements.
Results
The presentation of findings is organized as follows. We first report findings on age differences in the prevalence of unpleasant events. Following that, we analyze age-related differences in participants' psychological responding to circumscribed and complex unpleasant events. Descriptive information of, and correlations among, central study variables are summarized in Table 1 .
Age-related differences in the prevalence of unpleasant events. The vast majority (91%) of the participants reported occurrences of unpleasant events during the study interval. On 1 We distinguished complex from circumscribed unpleasant events when more than one life domain is affected and do not distinguish further when two, three, or more life domains are affected because the average and the modal number were two affected life domains in both studies (see the Results sections). We favor this approach over the assessment of subjective severity because severity judgments differ with age (Stawski et al., 2008) , such that age differences in affective responding based on age-varying subjective severity of unpleasant events would be difficult to interpret.
2 At measurement occasions with unpleasant events, 0.22 hassles (person average) had occurred before the assessment that day (range ϭ 0 -1.88, SD ϭ 0.27). This means that in most cases (i.e., in 77% of the measurement occasions with an unpleasant event), the current unpleasant event was not preceded by others. Since occasions with three or more prior unpleasant events were scarce (1.5% of occasions with unpleasant events), we repeated the analyses with a dummy-coded control variable instead of a control continuous variable for cumulative unpleasant events (0 ϭ no unpleasant event occurred before this measurement occasion, 1 ϭ one or more unpleasant events occurred). The results were comparable to the ones reported in Table 2. average, participants reported on 9.2% of the measurements they completed that an unpleasant event had occurred since the last measurement occasion (SD ϭ 8.5, range ϭ 0%-71%). With higher age, participants tended to report slightly fewer unpleasant events (r ϭ -.09, p ϭ .046). Participants classified unpleasant events most often as interpersonal (39%), followed by work/school (14%), daily hassles (10%), health (8%), finances (6%), and future plans (2%). On average 12.9% (SD ϭ 21.8) of the unpleasant events reported by a given person were complex, that is, affected multiple life domains (mode ϭ 2, M ϭ 2.2 life domains). The percentage of complex unpleasant events did not vary significantly with the participants' age (r ϭ -.07, p ϭ .09).
Age-related differences in psychological responding to unpleasant events. Table 2 summarizes the parameter estimates of two multilevel models that predicted high-and low-arousing negative affect by age, occurrence of circumscribed and complex unpleasant events, and the respective interactions with age, controlling for other persons present and the participants' momentary activity. Whereas participants' age was not predictive of average reports of average high-arousing negative affect (feeling angry and anxious), participants tended to report generally less low-arousing negative affect (feeling downcast and disappointed) the older they were. We also tested for potential non-linear age effects; however, none were statistically significant (p Ͼ .05).
The significant effects of circumscribed and complex events indicate that participants reported significantly more intense highand low-arousing negative affect when circumscribed and complex unpleasant events had occurred, compared to situations without previous occurrences of unpleasant events. These comparative increases in high-and low-arousing negative affect were significantly more pronounced after the occurrence of complex unpleasant events-post hoc comparison of slope coefficients for circumscribed and complex events: for high-arousing negative affect, 2 (1) ϭ 10.61, p ϭ .002; for low-arousing negative affect,
2
(1) ϭ 14.06, p Ͻ .001. The average standardized change scores for increases related to circumscribed events were 1.1 and 1.0 standard deviation units for highand low-arousing negative affect, respectively. For increases related to complex events, the standardized effect size was 1.4 for lowarousing negative affect, whereas effect sizes for high-arousing negative affect varied with participants' age as indicated by the significant Age ϫ Complex Unpleasant Event interaction.
Consistent with the overpowering hypothesis, this Age ϫ Complex Unpleasant Event interaction indicates that the elevated higharousing negative affect after complex unpleasant events was more pronounced the older participants were. Simple-slope analysis revealed that increases in high-arousing negative affect after complex unpleasant events were significant for the whole age range of the sample. Age accounted for approximately 37% of the betweenperson variability in affective responding in high-arousing negative affect. Figure 1 illustrates predicted, standardized withinperson change scores in high-arousing negative affect for the minimum, mean, and maximum age in the investigated sample. The values denote the estimated effect sizes for differences in negative affect after unpleasant events occurred compared to measurement occasions without prior negative events. After the occur- rence of complex unpleasant events, high-arousing negative affect of the youngest participants was relatively increased (compared to baseline) by about 0.9 standard deviation units. In comparison, the respective effect sizes were larger for middle-age and oldest participants, namely 1.4 and 2.1, respectively. When predicting increased low-arousing negative affect, the Age ϫ Complex Event interaction did not reach statistical significance. Similarly, the Age ϫ Circumscribed Event interactions were not significant for high-arousing or for low-arousing negative affect. That is, consistent with our assumptions, there was no evidence of age differences in increased high-or low-arousing negative affect after circumscribed unpleasant events.
The significant effects of the cumulative number of unpleasant events indicate that both high-and low-arousing negative affect increased with every additional unpleasant event occurring on a given day. The size of these cumulative effects was small. This indicates that the strongest increases in negative affect were related to experiencing an unpleasant event and apart from that, having a stressful day related to small additional increases in negative affect.
To summarize, experiencing unpleasant events in daily life was related to both increased high-and increased low-arousing negative affect compared to situations with no previous unpleasant events. Increases of negative affect were more pronounced after complex unpleasant events, which affected multiple life domains, than after circumscribed unpleasant events that affected a single life domain. Importantly, and consistent with the overpowering hypothesis, we found no significant age differences in affective responding to circumscribed unpleasant events; yet, stronger increases in high-arousing negative affect after complex unpleasant events were observed the older the participants were.
Study 2-Differences in Cardiovascular Responding to Unpleasant Events in Daily Life
The aim of Study 2 was to investigate the overpowering hypothesis with respect to age differences in cardiovascular responding to unpleasant events in daily life. More specifically, we were interested in age-related differences in changes of heart rate variability, which indicates regulatory parasympathetic influences on the heart. We predicted everyday unpleasant events to be accompanied by relatively lower heart rate variability (indicating higher stress) compared to situations without unpleasant events. We also expected an age-related increase in people's cardiovascular responding (more strongly decreased heart rate variability) to complex, but not to circumscribed, negative events. To investigate these predictions, we combined the mobile phone-based experience-sampling technique used in Study 1 with 24-hr ambulatory psycho-physiological monitoring of cardiovascular and physical activity in a subsample of the participants from Study 1.
Method
Participants. In contrast to Study 1, which was a multilocation study (see before), Study 2 was conducted exclusively in Berlin to accommodate the logistic requirements of the ambulatory psycho-physiological monitoring. Participants were therefore recruited from the 128 Berlin participants of Study 1. Of these, 92 (72%) participants agreed to take part in Study 2. Participants were between 14.7 and 83.2 years of age (M ϭ 42.4 years, SD ϭ 19.0). They were approximately stratified by gender (45% men) and age (11% were 14 -18 years of age, 19% were 19 -29 years of age, 17% were 30 -39 years of age, 15% were 40 -49 years of age, 13% were 50 -59 years of age, 16% were 60 -70 years of age, and 8% were 70 -90 years of age). Cardiovascular data of three participants were unavailable because of technical problems (n ϭ 1) or because cardiac arrhythmia made the electrocardiogram (ECG) measurements uninterpretable (n ϭ 2). Participants of Study 2 did not differ from Berlin participants of Study 1 who did not take part in Study 2 regarding their age, gender, or the number of complex unpleasant events reported in Study 1 (all ps Ͼ .20). The only difference between both subsamples involved the number of circumscribed events reported in Study 1: Study 1 participants from Berlin who did not participate in Study 2 reported a slightly lower prevalence of circumscribed unpleasant events in Study 1 than those participants from Berlin who did participate in Study 2-5.4% versus 9.0% of measurement occasions, respectively, t(126) ϭ 2.56, p ϭ .01. This suggests that participants with more unpleasant events in Study 1 were not more likely to decline participation in Study 2 and that overall the sample of Study 2 is highly similar to the original Berlin sample.
Procedure. Study 2 took place, on average, 8.4 months after Study 1 (SD ϭ 0.9). Participants came to the laboratory on Day 1 to receive instructions and the technical devices. After explaining the purpose and procedure of the study and the ECG assessment, and receiving consent from the participant, the portable biosignal recorder (Varioport from Becker Meditec) as well as ECG and acceleration sensors were attached. Trained experimenters placed surface Arbo one-way ECG electrodes on the participant's thorax in the standard three-lead chest configuration (Huppelsberg & Walter, 2005) : (a) at the right clavicle, below the lowest left rib; (b) at the outer axillary line; and (c) at the middle axillary line. The raw ECG signals were recorded at a sampling rate of 256 Hz. To measure participants' physical activity as a control variable, a threedimensional acceleration sensor was placed at the sternum, and a one-dimensional acceleration sensor was attached at the right thigh. The acceleration signals were recorded at a sampling rate of 64 Hz.
After answering a few questionnaires and completing a brief experiment not relevant here, participants were released to their daily life for, on average, 25.8 hr (SD ϭ 0.8 hr, minimum ϭ 22.3 hr, Figure 1 . Study 1: Age differences in increased high-arousing negative affect when experiencing unpleasant events in daily life relative to situations without unpleasant events. Predicted change scores from multilevel modeling are shown, which are standardized with age-specific withinperson standard deviations of high-arousing negative affect. maximum ϭ 29.8 hr). Physiological measures were continuously recorded during the ambulatory assessment phase. Participants answered experience-sampling questionnaires presented via the same mobile phones as in Study 1 (Nokia E50). The same Java software as in Study 1 controlled the schedule of the experience sampling and presented items on the mobile phone screen. On average, participants answered seven assessments (SD ϭ 0.8, r age ϭ .05, p ϭ .31) during their waking hours of the 2 assessment days. The experiencesampling procedure scheduled one random assessment for each of the six subsequent 2-hr windows, ensuring that measurement occasions were at least 15 min apart. Participants received 150 € (approximately $200) as reimbursement. The ethics committee of the Max Planck Institute for Human Development approved the study.
Measures. The measures for affective experience, occurrence of unpleasant events, as well as current activities and persons present were the same as in Study 1. Cardiovascular activity. To analyze heart rate variability in ECG recordings, the standard time-domain measure RMSSD was used (Malik et al., 1996) , which was calculated as the root of the mean squared differences between successive interbeat intervals of the ECG curve. The RMSSD measure is an estimate of short-term components of heart rate variability. It correlates very highly with short-term components of heart rate variability derived from spectral analyses but is, unlike measures derived from spectral analyses, also applicable to short ECG recording intervals of less than 2 min (Denver, Reed, & Porges, 2007; Goedhart, Van Der Sluis, Houtveen, Willemsen, & De Geus, 2007; Malik et al., 1996) . It is therefore very suitable for our purposes of measuring an indicator of parasympathetic control (Denver et al., 2007; Malik et al., 1996) . RMSSD values were computed for the time period of answering a given experience-sampling questionnaire, which lasted on average 246 s (SD ϭ 88 s). RMSSD values were screened for age-specific outliers (Malik et al., 1996; Umetani, Singer, McCraty, & Atkinson, 1998) and were log-transformed (natural logarithm) to reduce slight left skewness.
Physical activity. To control for the influence of physical activity in cardiovascular measures, activity values were computed as follows (Fahrenberg, Foerster, Smeja, & Mueller, 1997; Mathie, Coster, Lovell, & Celler, 2004) : First values from the two acceleration sensors were detrended to remove any linear drift of measurements over time and corrected for the influence that gravitational force exerted on the acceleration sensors depending on the posture of the person. The absolute values of these adjusted measurements were summed for the duration of each experiencesampling measurement occasion and divided by the length of participants' responding to the respective measurement. This yielded an indicator of participants' average physical activity per minute while responding to the experience-sampling questionnaire. Minute average values were log-transformed to normalize left-skewed distribution, which was due to a larger number of measurement occasions with little physical activity.
Health and physical fitness-person variables. Following the ambulatory monitoring, participants came to the laboratory on Day 2. The ambulatory monitoring system was detached, and participants were asked to answer questionnaires on potential previous illnesses, medication, and general physical fitness. We derived an indicator of prior cardiac illness from answers regarding previous cardiovascular illnesses, such as high or low blood pressure, coronary heart illnesses, heart attack, arrhythmia, or inflammatory cardiac illnesses. This indicator was dummy-coded with "1" indicating a previously diagnosed cardiac illness and "0" indicating no previously diagnosed cardiac illnesses, which applied to 88% of the participants. Participants also reported the name and the type of any medication they took regularly and also on the day of the data assessment. We classified the medication as having an effect on heart rate variability (1 ϭ yes, 0 ϭ no; the latter being the case for 86% of participants) based on patient information sheets and with the support of a physician regarding unclear cases. As an indicator of participants' regular fitness activities, we used the sum of hours spent on physical activities during a typical week, such as walking, gardening, swimming, biking, and dancing (M ϭ 2.80, SD ϭ 3.44). In addition, participants' body mass index (M ϭ 26.0, SD ϭ 5.3) was calculated by dividing laboratory measurements of participants' weight in kilograms by their squared height in meters.
Analytic approach. As measurement occasions (Level 1) were nested within persons (Level 2), we specified two-level random coefficient models in HLM (Raudenbush et al., 2004) , using full information maximum likelihood and robust standard error estimation. More specifically, average heart rate variability (lnRMSSD) during a given experience-sampling measurement was predicted using the following equations:
Person level (Level 2)
On the level of measurement occasions (Level 1), circumscribed and complex unpleasant events were entered as two dummy-coded predictors. Consequently, situations without previous unpleasant events again served as reference category. That is, we analyzed within-person differences in heart rate variability in situations after circumscribed or complex events compared to situations in which no unpleasant event had occurred (individual baseline). Physical activity during the given measurement occasion and time of day were entered as control variables on Level 1 (both grand-mean centered). Age of participants was grand-mean centered and included on Level 2. The coefficient ␥ 00 denotes the average level of heart rate variability (lnRMSSD) at measurement occasions before which no unpleasant event had occurred previously, assuming all other predictors to be at the sample mean; ␥ 10 reflects the average difference in heart rate variability (compared to situations without previous unpleasant events) after a circumscribed unpleasant event had occurred (assuming all other predictors to be at the sample mean); ␥ 20 represents the respective difference after the occurrence of complex unpleasant events that related to multiple life domains compared to the individual baseline; and ␥ 11 and ␥ 21 reflect age differences in these respective effects. ␥ 10 and ␥ 20 can be interpreted as average unstandardized change scores, and we computed standardized effect sizes by multiplying unstandardized change scores with the inverse of age-specific standard deviations of RMSSD (Hoffman & Stawski, 2009; Wrzus et al., 2012) . Random variance at each level is indicated by the coefficients r and u.
Results
Age-related differences in the prevalence of unpleasant events. About 40% of participants reported unpleasant events during the 24-hr study period. These participants were not significantly clustered in specific age groups, 2 (6) ϭ 6.97, p ϭ .32; that is, they were about evenly distributed across all investigated age groups. Unpleasant events were reported, on average, on 8.2% of the measurement occasions obtained from a given participant (SD ϭ 12.6, range ϭ 0%-57%). Participants' age was not significantly associated with the percentage of measurement occasions with unpleasant events reported (r ϭ -.16, p ϭ .13). Participants classified the reported unpleasant events most often as interpersonal (36%), followed by work-related (27%), daily issues (11%), health-related (10%), and other (6%). On average, 11.7% (SD ϭ 30.4) of the unpleasant events reported by a given person were complex, that is, affected multiple life domains (mode ϭ 2, M ϭ 2.2). The percentage of complex unpleasant events also did not vary significantly with the participants' age (r ϭ .17, p ϭ .35). Table 3 provides descriptive information on the central variables of Study 2.
Age-related differences in cardiovascular responding to unpleasant events. The left column of Table 4 summarizes parameter estimates of a multilevel model predicting momentary heart rate variability (lnRMSSD) by age, the occurrence of circumscribed and complex unpleasant events, and the respective interactions with age, controlling for the level of physical activity during the experience sampling report, and time of day. The average heart rate variability at occasions with no previous hassle was predicted by linear as well as quadratic age effects. It followed a U-shaped curve and was somewhat lower for participants in middle adulthood compared to younger and older participants.
Consistent with the overpowering hypothesis, there were significant interactions between age and the occurrences of circumscribed or complex unpleasant events when predicting fluctuations in heart rate variability (see Table 4 and Figure 2 ): With higher age, cardiovascular responses were less pronounced when reporting circumscribed unpleasant events and were more pronounced when encountering complex unpleasant events, both relative to situations without previous unpleasant events. To follow up on these age interactions, simple-slope analyses revealed that decreases in heart rate variability (indicating higher stress responding) to circumscribed unpleasant events were less pronounced with higher age up to the age of 36.8 years. In participants older than 36.8 years, occurrences of circumscribed unpleasant events were no longer significantly related to changes in heart rate variability. In contrast, occurrences of complex unpleasant events were predictive of larger decreases in heart rate variability relative to the individual baseline the older participants were. Simple-slope analyses revealed that this decrease in heart rate variability associated with complex unpleasant events was statistically significant for people 41.5 years of age and older. These effects remained robust when additionally controlling for other persons present, the activity participants momentarily engaged in, medication, cardiac illnesses, regular sport activity, and body mass index. Figure 2 illustrates predicted, standardized within-person change scores in heart rate variability for the minimum, mean, and maximum age of the investigated sample. The standardized change scores denote the estimated effect sizes for differences in heart rate variability after a circumscribed or complex unpleasant event occurred compared to situations without previous unpleasant events (baseline).
We next addressed the concern that the observed age effects might be due to age differences in psychological responses to unpleasant events. We re-ran the analyses of Model A but additionally included high-and low-arousing negative affect and the interactions with age as model predictors. The age moderations in the effects of circumscribed and complex unpleasant events on heart rate variability remained significant (see Model B in Table  4 ). This indicates that age differences in cardiovascular responding to unpleasant events were not attributable to age differences in the accompanying negative affect.
To summarize, heart rate variability decreased after experiencing unpleasant events in daily life, compared to situations without a preceding unpleasant event. This indicates a physiological stress response and was especially pronounced for experiences of complex unpleasant events. Importantly, and consistent with the overpowering hypothesis and results from Study 1, we found stronger responding after complex unpleasant events the older the partici- Note. N ϭ 89 due to unavailable cardiovascular data of three participants. lnRMSSD ϭ log-transformed root of mean squared difference of successive heart beats. a Relative to a given participant's total number of measurements. ‫ءء‬ p Ͻ .01.
pants were. Results further indicated less pronounced responding with higher age after circumscribed unpleasant events.
Discussion
The purpose of this research was to contribute to a better understanding of age-related differences in affective responding to unpleasant events, focusing on the age range from adolescence to old age. Some lines of previous research have suggested that affective responding should increase throughout adulthood because age-related declines in cognitive competencies diminish people's affective abilities as well (Labouvie-Vief, 2003; Labouvie-Vief et al., 2007) . Other researchers have held the contrary position and claimed that affective responding should decrease with age because life experience and higher motivation to maximize emotional well-being lead to improved ability to control affective reactions to unpleasant situations (Carstensen & Charles, 1998; Gross et al., 1997 ). We proposed and tested the overpowering hypotheses in two studies as a possible explanation for the inconsistent pattern of findings to date, hoping to bridge the apparently opposing theoretical stances. Below, we discuss the findings of the two studies and explain how they complement each other and relate to previous studies. Then, we discuss how these findings might contribute to the understanding of age-related differences in affect regulation.
Age-Related Differences in Affective Responding to Circumscribed and Complex Unpleasant Events
Study 1 showed that unpleasant events in daily life elicited highand low-arousing negative affect that was more intense relative to negative affect in situations without prior unpleasant events. As expected, this relatively increased negative affect was more pronounced after complex unpleasant events that affected multiple life domains than after circumscribed unpleasant events that affected a single life domain only. This finding supports our assumption that the complexity of unpleasant situations is a situational characteristic that contributes to intra-individual differences in affective responses-in addition to other characteristics that have been proposed, for example, by previous stress research, such as the predictability, ambiguity, or novelty of the situation (Lazarus & Folkman, 1984) .
In accordance to the overpowering hypothesis, affective responding with respect to high-(but not low-) arousing negative affect to complex unpleasant events was more pronounced the older participants were. This concurs with previous studies on age differences in daily reactivity to severe unpleasant events (Mroczek & Almeida, 2004; Sliwinski et al., 2009) . The previously reported increases in negative affect, however, were considerably smaller compared to the increase of more than one scale point we observed in Study 1 reported here. Although the unstandardized coefficients are difficult to compare across studies because they stem from different items and scales, it is possible that end-of-day assessments underestimate the heightened negative affect in response to daily hassles. Underestimation could be due to retrospective memory biases that may additionally differ between participants of different age groups. For example, we did not observe Figure 2 . Study 2: Age differences in alterations of heart rate variability after unpleasant events occurred in daily life relative to situations without unpleasant events. Predicted change scores from multilevel modeling, which are standardized with age-specific within-person standard deviations of heart rate variability (log-transformed root of mean squared difference of successive heart beats [lnRMSSD]). less pronounced immediate affective responding with higher age after circumscribed events as sometimes reported in studies using end-of-day assessments (Birditt et al., 2005) . This finding in endof-day assessment approaches could be due to older participants retrospectively recalling negative events as less negative than younger people (Charles, 2010; Levine & Bluck, 1997) . This problem is circumvented in repeated momentary experience sampling as used in the present research. The finding of similar affective responding to circumscribed unpleasant events across different age groups is consistent with the idea that the ability to regulate one's affective reactions is preserved throughout adulthood, as long as the affect-eliciting event remains manageable within the limits of the individual's capacities (see also Charles, 2010 , for a similar argument). Thus, we argue that end-of-day assessments may underestimate the immediate effects of unpleasant events, and especially so for older adults.
In agreement with our hypothesis, more pronounced affective responding to complex unpleasant events with higher age was restricted to high-arousing negative affect-that is, anxiousness and anger-and was not evident for low-arousing negative affect. Immediate reactions to unpleasant events that involve arousing affect facets might be particularly relevant at higher ages when negative information is generally perceived as more arousing (Keil & Freund, 2009 ). Furthermore, it has been proposed that higharousing unpleasant affect is increasingly problematic to manage with higher age because down-regulation physiological arousal becomes more difficult (Charles, 2010; Keil & Freund, 2009 ). This underlines our assumption that complex unpleasant events that elicit highly arousing negative affect are more difficult to handle with higher age.
The findings of Study 2 supported and further extended the results of Study 1 with respect to parasympathetic responding to unpleasant events. Consistent with our findings in Study 1 and in line with the overpowering hypothesis, we found that with higher age, participants' responding in heart rate variability was stronger after experiencing complex unpleasant events that affected multiple life domains. Interestingly, we also found that the older the participants were, the weaker their heart rate variability responding was after experiencing circumscribed unpleasant events that concerned single life domains only. These findings again confirm the idea that age differences in affective responses to unpleasant situations depend on how demanding the event is.
These results also speak against the argument of a generalized age-related decline in cardiovascular flexibility (Charles, 2010; Levenson, 2000; Pugh & Wei, 2001) . The assumption of a decreased cardiovascular flexibility disagrees with the fact that, within the same sample, changes in heart rate variability were either more or less pronounced the older participants were, depending on the complexity of the unpleasant situation. Likewise, a recent meta-analysis on age-related differences on physiological responding showed that responsiveness reflected in heart rate changes decreases with age, but responsiveness reflected in changes in systolic blood pressure increases (Uchino et al., 2010) . These two latter measures are differently affected by illnessrelated changes-for example, arteriosclerosis-and are differently sensitive to the individual's attempts to regulate their reactions to unpleasant events (Ferrari, Radaelli, & Centola, 2003; Uchino et al., 2010) . Uchino et al. (2010) argued that future studies should take into account associations with subjective experiences and should investigate affective responding outside laboratory contexts. Laboratory contexts might also limit older people's use of their preferred (and maybe practiced) affect-regulatory strategies (Carstensen, Isaacowitz, & Charles, 1999) .
We addressed both of these calls for research in our studies. Furthermore, we focused on heart rate variability as an indicator of cardiovascular activity that is predominantly under parasympathetic influence and thus unaffected by age-related changes in blood vessels (e.g., arteriosclerosis; Ferrari et al., 2003; Folkow & Svanborg, 1993) . High-frequency heart rate variability as an indicator of parasympathetic activity is assumed to be sensitive to the physiological manifestation of affect regulation (Berntson et al., 1997; Porges et al., 1994) . Decreases in heart rate variability indicate the withdrawal of the homeostatic parasympathetic influence (Appelhans & Luecken, 2006; Berntson et al., 1997) . Thus, age-related attenuation of the withdrawal after circumscribed unpleasant events invites the interpretation that with higher age, people are better able to maintain the balancing effect of the parasympathetic nervous system in response to unpleasant events, provided the consequences of the event are limited.
Findings of both studies reported here show that age differences in affective responses to unpleasant events varied with the demand complexity of the unpleasant event, which had not been addressed empirically to date. A possible interpretation for this pattern of findings is based on the assumption that affective reactions to unpleasant events are shaped by the effectiveness with which people regulate their emotions in the face of adversity. Effective affect regulation has been proposed to require cognitive resources (Ochsner & Gross, 2004; Richards & Gross, 1999) . Affect regulation in the face of complex adversity might thus overtax older adults' available fluid-cognitive capacity, which declines throughout adulthood (Ferrer-Caja et al., 2002; Heckhausen, Wrosch, & Schulz, 2010; Verhaeghen & Salthouse, 1997) . Importantly, our findings show that physiological responding to circumscribed unpleasant events decreased with age, whereas psychological responding to such events showing no age associations suggests that older adults are just as-or perhaps even more-motivated and able to remain relatively calm in the face of adversities as long as these do not exceed their available resources (Kunzmann & Richter, 2009 ). Drawing an analogy to cognitive development, such circumscribed events could describe situations where people show their usual or "baseline" performance, whereas responses to complex unpleasant events might reflect individual's "maximum levels" of affect regulation in analogy to maximum performance levels in complex cognitive tasks (Baltes, 1987) . Therefore, focusing on differences in complexity of unpleasant events could provide the means for "testing-the-limits" of people's capacity for affect regulation similarly to studying limits of cognitive plasticity (Baltes, 1987; Kliegl et al., 1989) .
Strengths, Caveats, and Future Directions
Our methodological approach of repeatedly sampling both psychological and physiological responses to unpleasant events occurring in people's daily lives at short time intervals accounted for the multi-dimensionality of affective experiences, maximized the ecological validity of our assessments, and diminished the time between the occurrence of the event and the assessment of affective responses. The latter is a methodological improvement over previous studies using end-of-day reports. In addition, our dataanalytic approach of specifying three-level multilevel models with observations nested within days nested within individuals took into account the possibility that nightly rests can serve as a natural emotion regulator (Minkel et al., 2012; Walker & van der Helm, 2009) . and, thus, delimit the interpretability of comparisons of affective states within individuals from one day to the next.
In the analyses reported in this article, we compared situations with prior negative events-either related to a single or multiple life domains-to situations without such events. The latter situations can be viewed as "normal states" because they accounted for about 90% of the measurement occasions in both studies, and served as a baseline in our analyses. We agree that other baselines, such as the previous measurement occasion or the average of all measurement occasions, are conceivable as well. However, in our view, the baseline used in the present study is particularly well suited to address the main research questions of this article: How do subjective and physiological states differ between situations in which unpleasant events had occurred versus had not occurred, and how are these differences modulated by people's age?
Despite these various strengths of our studies, a few limitations need to be mentioned. First, the cross-sectional design of the present studies leaves open the question whether the observed age-related differences correspond to intraindividual change as people age (Lindenberger, von Oertzen, Ghisletta, & Herzog, 2011) . Longitudinal investigations are necessary to investigate this question in the future. Another limitation of this research is its correlational nature, which prohibits conclusions about causality. We focused on heart rate variability as indicator of physiological responding, as this measure has been associated with psychological regulatory attempts (Appelhans & Luecken, 2006; Berntson et al., 1997; Porges et al., 1994) . The chosen operationalization of heart rate variability amplitude, RMSSD, proved to be a valid indicator of parasympathetic activity without controlling breathing (Denver et al., 2007) . Although the need to control for breathing frequency is still under debate (cf. Denver et al., 2007; Grossman & Taylor, 2007) , Denver et al. (2007) as well as our own work 3 showed that RMSSD is largely independent of breathing frequency in a variety of situations. Heart rate variability amplitude can be assessed easily and reliably in ambulatory monitoring, in contrast to cortisol responses or changes in electrodermal activity, which have also been shown to be related to affective responses (Graham, Christian, & Kiecolt-Glaser, 2006; Kreibig, 2010) . However, physiological responding to unpleasant experiences is obviously multi-faceted. Thus, our conclusions on age differences in physiological responding to differently complex unpleasant events are restricted to heart rate variability as a selected indicator of physiological reactivity among others. Finally, our interpretations of findings involve the assumption that differences in affective responding to unpleasant events reflect differences in attempts to regulate one's affective experiences during stressful situations. These regulatory attempts, however, were not directly assessed in our studies. This will require implementation of suitable experimental paradigms in the future.
Summary and Conclusion
Focusing on a wide age range from adolescence to old age, we conducted two studies to investigate age-related differences in psychological and physiological responding to unpleasant events occurring in people's daily lives and natural environments, using momentary ecological assessment methods. Consistent with the overpowering hypothesis, our findings show that when dealing with complex unpleasant events that affect multiple life domains, both psychological and cardiovascular responding to unpleasant events were more pronounced with higher age. When dealing with circumscribed unpleasant events, however, no age differences in psychological responding were observed, and cardiovascular responding was even less pronounced the older the participants were.
These findings show that taking the demand complexity of affect-eliciting events into account may bridge theoretical predictions that appear to oppose at first glance and that derive from theoretical perspectives on socio-emotional selectivity (Carstensen et al., 2000) and on dynamic integration (Labouvie-Vief, 2003) . On the one hand, our findings regarding equal or even lower responding of older compared to younger individuals to circumscribed unpleasant events are in line with the idea of the former position: With age, people might become increasingly motivated, and with experience perhaps even better at maximizing their emotional well-being (Charles, 2010; Isaacowitz, Toner, Goren, & Wilson, 2008; Scheibe & Blanchard-Fields, 2010) . However, this might apply only as long as these situations do not overtax the available capacities. On the other hand, our findings of age-related increases in both psychological and physiological responding to complex unpleasant events are compatible with the idea that regulating one's affective responses in complex unpleasant situations becomes more difficult with age. Regulatory efforts are cognitively demanding (Kunzmann & Richter, 2009; Richards & Gross, 1999) , and as fluidcognitive resources decline in later life (Ferrer-Caja et al., 2002; Verhaeghen & Salthouse, 1997) , handling one's affective responses may thus overburden older individuals in demanding situations. We conclude that the overpowering hypothesis can bridge currently opposing positions regarding age differences in affective responding by considering the complexity of the situation.
3 Additional laboratory data from the 92 participants of Study 2 showed that across various activities the average correlation between RMSSD and breathing frequency was low and statistically nonsignificant-for example, for walking, climbing stairs, and standing: r average ϭ -.04, p Ͼ .10; for still postures such as standing, sitting, and lying supine: r average ϭ -.10, p Ͼ .10. More details are available from the first author upon request.
